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ABSTRACT

AUTHOR: Terry J. Walters M.D., M.P.H.
TITLE: lnjUry Prevention in the U.S. Army, A Key Component of Transformation

FORMAT: Strategy Research Project
DATE: 09 April 2002 PAGES: 40 CLASSIFICATION: Unclassified

The impact of injuries on the U.S. Armed Forces is dramatic, resulting in death, disability,
hospitalizations, lost duty time, and reduced military readiness. Injuries are the leading health
problem impacting U.S. military force readiness today. Approximately 26% of hospitalizations,
60% of permanent disabilities, and 80% of all active duty deaths are caused by injuries. Injuries
impact the strength and ability of our Armed Forces to effectively respond to their mission, as well
as levy tremendous annual costs in the hundreds of millions of dollars against the operating
budgets of all the services. The Atlas of Injuries in the Armed Forces published in 1999

unequivocally documents the extent of preventable orthopedic injuries and provides concrete
recommendations to reduce injuries. Yet to date there have been few successful programs that
have incorporated these proposals to reduce the incidence and prevalence of common orthopedic
injuries such as knee and back injuries. Organizational culture, insufficient resources, lack of
awareness of the extent of the injury problem, injury classification difficulties, and inadequate
measures of the readiness impact are some of the root causes for the lack of successful system-
wide injury prevention programs. Over a two-year period from 1999 to 2001, | created an
automated injury surveillance program at a major divisional post. | successfully hypothesized that
an automated injury surveillance system that provided simple unit injury rates to unit commanders
would increase injury awareness and would increase use of existing injury prevention resources.
The results of this experience combined with a survey of Army War College students to examine
leaders attitudes conceming injuries will explicate some of the institutional barriers affecting injury
prevention in the US Army. | propose development of an injury surveillance system that quantifies
lost training time from data received from an automated profile system. Such a system would
create a feedback loop that would ensure the involvement and commitment of leaders, identify
problem jobs, create a demand for medical practice guidelines, and prioritize the development of

injury prevention solutions.
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INJURY PREVENTION IN THE U.S. ARMY, A KEY COMPONENT OF TRANSFORMATION

The impact of injuries on the U.S. Armed Forces is dramatic, resulting in death, disability,
hospitalizations, lost duty time, and reduced military readiness. Injuries are the leading health
problem impacting U.S. military force readiness today." Approximately 26% of hospitalizations,
60% of permanent disabilities, and 80% of all active duty deaths are caused by injuries.? Injuries
impact the strength and ability of our Armed Forces to effectively respond to their mission, as well
as levy tremendous annual costs in the hundreds of millions of dollars against the operating
budgets of all the services®. The Atlas of Injuries in the Armed Forces published in 1999

unequivocally documents the extent of preventable orthopedic injuries and provides concrete
recommendations to reduce injuries. Yet to date there have been few successful programs that
have incorporated these proposals to reduce the incidence and prevalence of common orthopedic
injuries such as knee and back injuries. Organizational culture, insufficient resources, lack of
awareness of the extent of the injury problem, injury classification difficulties, and inadequate
measures of the readiness impact are some of the root causes for the lack of successful system-
wide injury prevention programs. The goals of this research paper are to examine the
organizational issues surrounding injury prevention of common musculoskeletal injuries and
recommend system-wide changes to reduce the incidence and prevalence of these injuries.

The successful reduction of accidental deaths and severe traumatic injuries by military safety
programs demonstrates that injury prevention is possible. Data collected from 1980 to 1995 show
a 46% decline in accidental deaths in the Army, a 68% decline in the Navy, and a 60% decline in
the Air Force.* However, focusing only on injuries that cause death and severe trauma diverts
attention from the hundreds of thousands of other service members who suffer non-fatal,
permanent, or partially disabling injuries each year. Despite the decline in severe injuries, many
studies have shown a continuing epidemic of common musculoskeletal injuries within the Army. In
1992, a conservative estimate found that 450,000 or more outpatient clinic visits were made for
musculoskeletal complaints and these visits resulted in several million days of restricted duty.®
What is needed now is to extend the scope of safety and other injury prevention programs to
include not only death and trauma but also common musculoskeletal injuries. These injuries have
a far greater impact on readiness than the fortunately rare events resulting in death or devastating
impairment. To be successful in this effort, the medical, safety, and line communities must break
down organizational barriers and cultural differences to work together to institutionalize a
comprehensive, system-wide injury prevention program. Even a small 1% reduction in the
incidence of lower back pain could translate into the retention of thousands of trained soldiers, the




avoidance of countless lost training hours, and significant resource savings through less disability
payments and medical care resource consumption.

.Problems with injuries are not unique to the military. Civilian industrial companies have long
recognized the economic, manpower, and legal costs of injuries to workers. Many industries have
instituted successful system-wide programs to reduce the impact of injuries. A study of
ergonomics performed by the congressional General Accounting Office (GAQ) concluded that
programs with only focused interventions failed if they were not part of a comprehensive, system-
wide program. Successful injury prevention programs within industry were found to have six core
elements. These elements included: a commitment to injury prevention by management;
employee involvement in program development; identification of probieni jobs; development of
solutions for problem jobs; training and education; and medical management.® While the Army
differs from commercial industries, many of the best practices from industry could be adopted and
significantly reduce injuries and improve readiness. It follows that any successful injury prevention
program within the Army must address these six core elements identified in the GAO report.
Table 1 shows a matrix of these core elements and proposed systemic reforms and initiatives that
provide partial solutions.

METHOD AND DATA SOURCES

In this paper | will first describe the
extent and characteristics of injuries
within the Army. Next | will identify
known causes and risk factors
associated with injuries. Using the matrix
in Table 1, | will describe the complex
organizational factors within the Army
that facilitate or impede injury prevention.

| will conclude by providing specific Commitment of Leadership
Employee involvement

Xlinjury Surveillance system
Xlimproved profile system
X|Expanded Safety programs

X[ Xichange in organization culture

X| X|Practice Guidelines

recommendations for systemic changes

that will reduce the incidence and dentification of problem jobs X X X
prevalence of injuries in the Army. Development of solutions X X X X X
In addition to published research, | Training and Education X XXX X
Medical management X X [X X IX

will reference three primary data sources.

From 1997 to 1999, | was the Division TABLE 1. INJURY PREVENTION MODEL
* Surgeon for the 25" Infantry Division




(Light) at Schofield Barracks in Hawaii. One of my primary duties was reviewing all permanent
profiles and participating in the Medical Evaluation Board (MEB) process. | kept a database of all
permanent profiles and Medical Evaluation Boards. This database serves as my primary source for
observations of medical profiles. Between May 1997 and June 1999, | reviewed 848 permanent
profiles. Data collected included basic demographic data, diagnosis, and estimated duration of
disabling condition. Table 2 provides some of the findings from analysis of this database.

From 1999 to 2001, | was the commander of the Schofield Barracks Army Health Clinic and

had approved access to a data warehouse containing 848]Permanent profiles
selected tables from the Composite Health Computer 81.8%|P3

System (CHCS). This became my second primary 19.2%\P2
78.4% | Secondary to injuries

data source. CHCS is used by all medical facilities in 22.4%|Female (~10% of Division F)

the armed services for most medical administration 77.6%|Male
68.0% |Leg or back Profiles:

L . 22.6%|Female Leg or back Profiles
medications, and radiology and laboratory requests. 77.4%)|Male Leg or back Profiles
Access to the data warehouse was restricted by Distribution of profiles by rank
61.0% |Junior Enlisted (rate 7.2%)

. , . e e . 34.0%|Senior Enlisted (rate 7.7%)
unique number identified individual patients. | used 4.0% | Officer & Warrant (2.3%)

tasks such as ordering specialty consults,

passwords. All injury data were anonymous and a

this data warehouse to develop an Army specific

injury surveillance system. This system tracked all

soldiers requiring a consultation for orthopedics, TABLE 2. PROFILE STATIST,ICS
podiatry, physical therapy, and occupational therapy for two years. Fiscal year 2000 data were
extracted from the data warehouse to illustrate the power of the injury surveillance system. A total
of 3,358 out of 12,526 (26.8%) individual soldiers had at least one completed appointment with a
specialty service as a result of an injury during the year.

' My third primary source was a survey of senior lieutenant colonel and colonels attending the
Army War College at Carlisle Barracks. The survey instrument was designed to elicit opinions and
observations concerning several different aspects of injury prevention in the Armed Forces.
Participants were asked if injuries affected the job performance or military readiness of soldiers in
their units. Additional questions assessed confidence in the Army profile system and injury
prevention efforts within the Army. The survey was administered from October 15 to the end of
November 2001. A total of 209 out 318 (65.7%) surveys were completed and returned. Eight
surveys were unusable due to incomplete answers. Students from other armed services answered
19 surveys. Students at the Army War College represent the next generation of senior Army




leaders and, for the most part, have significant experience with the leadership issues surrounding
soldier injury rates.

INJURY CLASSIFICATION

Defining the extent of a problem is a critical first step in designing an effective intervention
program. Part of the success of safety programs in reducing fatal accidents is the ability to collect
data on etiological causes and design interventions. Death and severe trauma are unambiguous,
easily measured and can usually be linked to temporal causes. In contrast, common injuries
manifested as lumbar, knee, or foot pain are much harder to define, measure, and link to specific
causative events. The term injury is defined as “the end result of a transfer of energy usually -
sudden, above or below certain limits of human tissue, causing physical damage to tissue or
death.” Using this definition, an injury can denote a wide range of physical insults, from the
severe trauma suffered from a high-speed motor vehicle accident to the relatively undetectable
tissue damage associated with chronic lower back pain due to overuse.

Defining and classifying common musculoskeletal injuries are extremely difficult because of
different classification systems and the need to make multiple observations over time to determine
the extent of an injury and consequent disability. At present, the lack of a reliable method within
the Army to collect information on common musculoskeletal injuries has made it difficult to define

the problem and design specific interventions. Table 3 provides examples of the many different
methods of injury classification.

CLASSIFICATION EXAMPLE:

1. Body part affected Head or spinal cord injuries

2. Pathologic mechanism Fractures, burns, amputations

3. Etiologic mechanism Gun, motor vehicle accident

4. Intent Homicide, unintentional injury

5. Severity Trauma Severity Score, fatal, out-patient
6. Event Car crash, earthquake

7. Location Workplace, ship, home, battlefield

8. Activity Working, fighting, sports

TABLE 3. INJURY CLASSIFICATION SCHEMES®

For simplicity and the purposes of this study, | defined common musculoskeletal injuries as
either acute or chronic injuries treated in outpatient clinics. Acute injuries usually have a definable
cause and a predictable duration of disability. A sprained ankle occurring during a road march is
an example of an acute injury. The challenge with acute injuries is to primarily prevent them from
occurring and secondarily prevent chronic sequelae. Primary prevention occurs when an injury is
prevented from occurring. Re-engineering using knee braces to prevent knee and ankle injuries




from parachute landing falls is an example of primary prevention.® Another method of primary

prevention is to identify those soldiers at high risk for injury and reduce their risk factors.
Identifying poorly conditioned soldiers through a screening program and providing the means and
incentives to engage in a conditioning program is an example of this kind of primary prevention.
The U.S. Air Force has made significant investments in wellness fitness centers that screen all
airmen and prescribe individualized fitness programs. The return on investment from these
programs is difficult to measure and only realized over the long term. To date, overall statistics
have shown a small but measurable positive trend in weliness indicators such as tobacco abuse
rates in the Air Force."

Chronic injuries, the second major injury pattern, often occur from the cumulative effects of
~ recurrent injuries. Many of these recurrent insults are sub-clinical and result in chronic problems
with often permanent but extremely variable amounts of disability. Osteoarthritis secondary to
continual overuse of a joint is a common example of a chronic injury. Secondary prevention occurs
when a soldier who is already injured is prevented from reinjuring or worsening an already present
injury. Here again the key to prevention is identifying those soldiers at risk and modifying the risk
factors. Carefully written medical profiles and rehabilitation programs to prevent progression of
disease are essential. Therefore, injury prevention programs for common musculoskeletal injuries
require both primary and secondary prevention, which in turn are dependent on identification of

those at risk and risk factor modification.

INJURIES A SIGNIFICANT PROBLEM

Several studies over the last decade have shown that musculoskeletal injuries are the
leading cause for patient morbidity, lost training time, and reduced operational readiness in U.S.
military forces. Data collected from hospitalization records, disability discharge proceedings, and
outpatient clinic record review consistently show that, from the standpoinvt of manpower losses,
musculoskeletal injuries have a greater impact on U.S. military forces than accidental deaths. In
1989 injuries and musculoskeletal conditions caused more than 33,000 soldiers to be hospitalized,
almost 30% of all hospitalized soldiers. That same year fewer than 500 soldiers died due to
accidental injuries." This hospitalization rate for musculoskeletal injuries has remained
consistently in the 28 to 31% range for the Army and Marine Corps throughout the last decade.'
in addition to hospitalization, musculoskeletal injuries account for 53% of all disability discharges
from the Army."™ Across the Services this translates into 10 to 15 thousand disability discharges
per year. »In 1991, the Armed Services paid in excess of $750 million dollars per year for medical
disability discharges and retirements due to injuries.™ In 1994, The Veterans Administration paid




disability compensation in excess of $12 billion
dollars, with musculoskeletal conditions
accounting for 45% of all disability cases and
34% of disability payments.'> Over 25% of first-
term enlisted soldiers fail to complete their initial
enlistment due to injuries.” These figures do
not include the cost of training new personnel to

Injury Sick Call Visits 400,000
replace the disabled soldier. Injury prevention v * Based on CY 1994 Army data

could potentially save the Army millions of
dollars each year. FIGURE 1. INJURY PYRAMID

Death, hospitalization, and disability
discharges are reliable and relatively easily measured indices of the impact of injuries. However,
several studies have shown that injuries treated on an outpatient basis are extremely common and
pose a particularly large readiness problem for the Army and Marines. Tomlinson et al. (1987),
reported average clinic visit rates for injury of 80 visits per 100 persons per year based on a
sample of 115,295 soldiers stationed at a large Army post."”” For male Army trainees and infantry
soldiers, reported rates of injury range from 10 to 15 per 100 person-months.'® Lower back, leg
and foot injuries are the most common sites of injury’®. The ratios illustrated in figure 1 between
deaths, disability discharges, injury-related hospitalizations, and outpatient clinic visits highlight the
impact of injuries treated in the outpatient setting.°

In recent years the overall effects of injuries in the military have been exacerbated by
downsizing, recruiting shortfalls, and an increased OPTEMPO. As the Army transforms into a
smaller more technologically sophisticated force, injuries will have a much greater impact. The use
of Special Forces A teams in Afghanistan illustrates the critical importance of individuals and
teams. Loss of an individual could make a combat system such as an A team combat ineffective.

Despite the overwhelming evidence of an injury epidemic, there is a lack of appreciation by
many leaders of the extent and impact of injuries. | surveyed officers attending the War College at
Carlisle Barracks on their perception of the impact of injuries. A majority of these officers have
recently been battalion commanders. | asked three separate questions. The first question asked
officers to mark on a 0-5 scale whether injuries to male soldiers had an impact on their duty
performance. A similar question was asked for female soldiers. The third question asked, “Did
injuries affect the readiness of your unit?” Responses to these questions are shown in figure 2.
Analysis of the results of these questions lead to the conclusion that most battalion level leaders do
not perceive that injuries have a significant impact on their units. Officers perceive that injuries to




During your last assignment were injuries a significant problem
affecting the job performance (or readiness) of male (female)
enlisted soldiers?

N=201  ppPerformance Impact Male

B Performance Impact Female
Affect Readiness?

60% -
50% -
40% -
30% -
20%

N
=)
<

44%

10% - -3
o ™
0% - g:t e B | ,
No, notat all Mostly No Neutral Mostly Yes Yes, Not
Opinion Definitely = Applicable

FIGURE 2. AWC OFFICER PERCEPTIONS OF SOLDIER INJURY IMPACT

female soldiers have a greater impact on their job performance than male soldiers. This
questionnaire also suggests that unit leaders do not believe that injuries have a significant impact
on their unit’s readiness. It is unknown whether lack of information or denial of injury severity leads
to these beliefs. These perceptions highlight one of the key challenges of injury prevention
programs. If unit leaders do not perceive a problem, then injury prevention will receive little
attention.

Senior decision makers, while aware of the importance of safety programs to reduce deaths
and acute injuries from accidents, are hampered by the lack of information of the impact of injuries
on readiness across the Army. Regular reports from all services show that accidental injuries are
the leading cause of death in the armed services. However, no routine reports document the large
number of injuries treated in ambulatory care clinics, emergency departments, and hospital
outpatient clinics. Many of these outpatient injuries are relatively serious and over time cause a
great deal of disability. While the safety agencies of the military services track the occurrence of
the more serious or acute traumatic accidenta! injuries, no organization monitors or reports the
recurrent, chronic or late effects of injuries. Because of this lack of monitoring and feedback,
injuries in the military remain a largely hidden epidemic.

INJURY RESEARCH CHALLENGES

Injury research faces difficult methodological challenges because of variability in individual
response to injuries and the long observation time needed to measure injury end points. Injuries
and the extent of disability and pain vary considerably from patient to patient. The same
mechanism of injury can cause different degrees of disability and pain in individual soldiers.
Because of these challenges, most injury research within the Armed Services has concentrated on




short periods of time on limited populations within the Army and Marines. There are no published
injury studies of combat support and combat service support soldiers. There have been a few
studies of infantry units, but the majority of injury studies have been conducted on new recruits.
The applicability to experienced soldiers is not known. Seasoned soldiers are assumed to have a
greater fitness level and exercise tolerance than the average recruit, which theoretically would
reduce the incidence of injuries. Also, skilled soldiers may have different levels of pain tolerance
and motivation, which would affect injury re'porting and necessary profile days. Although statistics
on injury rates in the military have been gathered, no studies have been conducted to provide an
“acceptable rate” of injury per Military Occupational Specialty. Therefore, unit leaders currently
have no method of determining if the number of injured soldiers they have is excessive. A system
that could track injuries by soldier throughout their term of service could provide invaluable data on
which jobs have the highest injury rate. This in turn would lead to focused research to reduce
injury risks.

INJURY CAUSES AND RISK FACTORS

The largely hidden nature of the injury epidemic within the Army has led to a tacit acceptance
by many of injuries as something random and unavoidable. Injuries are not random events; they
are the predictable result of a complex set of risk factors, many of which can and should be
controlled. In 1994, an injury prevention task force launched by researchers at Fort Bragg reduced
injuries requiring physical therapy by 56%. Over the six infantry battalions studied, 560 fewer
soldiers needed physical therapy and 10,000 training-hdurs were gained by participating units.?
Injury research in many industries has shown that while it is impossible to totally eliminate injuries,
it is certainly possible to significantly reduce them. What is unknown at this point is what is an
acceptable level of injury within Army units.

The general underlying causes of many musculoskeletal injuries are well known. Athletic or
sports injuries, falls, and physical training are significant contributors to the occurrence of nonfatal
injuries.?  Five of the top eight injury diagnoses were overuse injuries resulting from too much
running and other repetitive impact activities.?? Army data show that physical fitness parameters,
such as slow initial physical fitness test run time (low aerobic fitness levels), and behavioral factors
such as smoking, are potentially modifiable risk factors for injury during training.>* When asked to
rank order the major causes of injuries in the Army, War College students ranked unit sports as the
number one cause. Figure 3 shows the results of this question. The challenge is to identify those at
highest risk of injury and the level and type of activity at which the risk of injury to the majority of
the population is greater than the benefits of engaging in that particular activity. Army research in




but injury rates continue to climb.?

What do you believe to be the major causes of injuries?
Rank order from 1 least common to 5 most common.
5 - N =201

the 1980s suggested that there are
thresholds in the frequency and

duration of running, above which 4 -
physical fithess does not improve

Once the activity is identified, the 1.1

. . 1 o I . i e
next Step Is to reduce risks as much Unit Sports ~ Personal PT  Job Related Unit PT Non-Job
as possible. This can be done by a Related
variety of methods such as FIGURE 3. AWC OFFICER PERCEPTIONS OF INJURY CAUSES

reengineering or reducing the level

or intensity of exposure to a hazard. Research on Marine Corps recruits showed that reductions 'in
the amount of running and gradual progression of intense physical training could effectively reduce
the incidence of stress fractures without sacrificing physical fitness.?

Within the military, injury prevention and military training are often viewed as mutually
exclusive domains. Many believe that concentrating too much on injury prevention will inevitably
lead to less training and therefore decreased readiness. Yet volume of military training does not
always equate with readiness. A tank at the National Training Center that is run at full speed over
an extended period of time and fires a large number of rounds down range may be very well
trained yet combat ineffective due to overwhelming wear and tear and insufficient maintenance.

So too an infantry unit that runs every day may be very disciplined yvith high unit morale, but the
overuse injuries resulting from too much running will inevitably affect the unit's readiness. Like an
operational readiness rate for tanks, an effective injury surveillance system will enable leaders to

optimize the readiness of their human weapons system.

INJURY SURVEILLANCE SYSTEM

Several military and civilian commissions have recommended surveillance systems as an
essential first step in injury reduction programs. Surveillance programs show the extent of a
problem and serve to ensure both the commitment of leaders and the allocation of resources to
prevention programs. Surveillance systems allow early detection of individuals and units at risk
and identify modifiable risk factors. The Armed Forces Epidemiological Board (AFEB) in its 1996
report on “Injuries in the Military” stated that “future military injury prevention successes will depend
on reliable surveillance systems that allow early identification of problems, prioritization of resource
allocation, and focus both research and prevention programs.”® The primary recommendation by
the AFEB was that the medical departments of the military services establish an automated,




population-based, medical surveillance system linking hospitalization, disability and outpatient
databases at a central site.” More recent commissions such as the 1999 DoD Injury Surveillance
and Prevention Workgroup and the Public Health Service report on “Healthy People 2010” have
both strongly recommended medical surveillance systems as a key component of any injury
prevention program.?® Civilian industries faced with significant economic and legal costs have
realized that short-term outlays to reduce injuries gamer long-term cost saving.* Because the
Army does not have to show a profit to its shareholders, incentives to reduce common
musculoskeletal injuries have not been as immediate as those faced by civilian industries. Lack of
automation, problems with injury classification, and constrained resources, are some of the other
major reasons for the lack of injury surveillance systems within the Army. '

Gathering useful information for unit leaders rather than research data collection per se
should be the primary focus of design criteria for an injury surveillance system within the Army.
There has been a tendency to think of injury prevention as a medical issue rather than a system-
wide problem. This has led to a number of reports that are medically focused. Installation death
and hospitalization data are available and are routinely analyzed and published by centralized
agencies.® Recently, data on outpatient conditions have been made available via the Internet.*
These reports are generally published in medical information channels and are designed for
research purposes. They do not specify units or provide other epidemiologically significant
information that would aliow units with high levels of injuries to be identified and assisted by
targeted interventions. A surveillance system aimed at unit leaders would allow those leaders to
properly prioritize injury prevention with respect to readiness and encourage them to use existing
injury prevention programs.

Injury prevention, like politics, is locally implemented. Unit leaders such as company and
battalion commanders, who plan and lead training, have the greatest ability to reduce the incidence
and prevalence of injuries. Except for obviously devastating injuries and death, few leaders have
any idea what their unit injury rate is or if that rate is appropriate. Only when unit leaders are made
aware through routine feedback of injury surveillance data on the readiness impact of injuries to
their unit will they institute injury prevention strategies. Unless unit leaders are held responsible for
injury prevention much like they are held responsible for vehicle maintenance, injury prevention
programs will continue not to be a priority. It is not hard to imagine what would happen to vehicle
maintenance if it were never checked and leaders were not held responsible for maintenance. Yet
today we do not hold leaders responsible for the readiness of their human weapon system, which
is arguably the most complex and important system within the Army.
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Besides increasing the awareness level of the readiness impact of injuries, a surveillance
system would focus the attention of both the medical and safety communities on specific activities
that cause injuries. This would augment research in those areas and the development and

ongoing assessment of prevention efforts.

SURVEILLANCE SYSTEM PROTOTYPE

One possible method of injury surveillance is the use of data from the Composite Health
Computer System. Since the mid-1980’s, Army medical facilities have used CHCS for almost all
medical transactions within a hospital. When a physician sees a patient in a military treatment
facility, nearly all orders for laboratory, pharmacy, radiology and consultations are entered into
CHCS. Similarly when a patient is admitted to the hospital, orders, vital signs and some progress
notes are entered into CHCS. This system was principally designed as an order entry,
administrative system with data in flat files in the MUMPS language. Collating and querying the
data files are extremely difficult and can be done only on an ad hoc basis. However, because this
system is the only way physicians and other health care providers can order in a military hospital, it
is potentially a very rich source of data. To better capture outpatient diagnosis data, a new data
collection system, the Ambulatory Data System (ADS), was instituted in 1996. At the Tripler Army
Medical Center in Hawaii, ADS was integrated with CHCS. Starting in 1996, several members of
the information management division and the pharmacy division wrote protocols that download
selected CHCS files into a SQL7 server data warehouse. These data were initially used only to

manage diabetic patients. Microsoft Access - [Ser ousln)urlelScm:SzkctQuery] R - D )3 @ 5 _;Lﬂ_f_)_f{
e o I ) =i

Administrative and other uses of this

data warehouse were limited due to a
lack of personnel with both medical
system knowledge and the ability to

manipulate databases. As the

commander of Schofield Barracks X . = — e ol
Army Health Clinic and the .
installation deputy for Health
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Access contains built-in open database connectivity (OBDC) drivers that enable the user to import,
export, or link to SQL databases. | was able to combine my public health training, familiarity with
the 25" Infantry Division, and ability to write SQL queries to design an injury surveillance system
for Schofield Barracks (Figure 4).

The most challenging part of any surveillance system is defining exactly what the system is
supposed to monitor. By their nature, injuries are often difficult to define. In industry, any injury,
which causes a worker to miss work is defined as an injury.33 At present there is no system within
the military that could capture such data. | chose to design the surveillance system to capture
those injuries which were severe enough to require consultation with clinics specialized in treating
injuries. | defined an injury to be present when a soldier had at least one consult during a defined
period of time to orthopedics, physical therapy, physical medicine, or occupational medicine. |
elected not to use the Intemational Coding of Disease version 9 (ICD9) coding from the ADS
system. The primary reason for this was the inaccuracy of the coding in ADS. Many physicians
who enter diagnosis coding into ADS are not trained in ICD9 coding and, unlike their civilian
counterparts, have no incentives to enter accurate coding. Routine samples of records to check
compliance with ADS coding found a greater than 25% error rate. In contrast, orders for consults
entered into CHCS are very accurate because this is the only way these consults can be ordered.
By using consult orders as the definition of injury, | screened out minor injuries that required only a

few office visits. However, by not counting these injuries, the results obtained underestimate the
true incidence of common orthopedic injuries.

| queried the data warehouse each quarter for injuries for each soldier assigned to specific
units and normalized the results by dividing the number of soldiers with injuries by the number of
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FIGURE 5. AVERAGE ANNUAL INJURY INCIDENCE BY BRIGADE
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soldiers assigned to the unit. | presented the results in graphic form to brigade level commanders
in a quarterly and annual report. The figures below are representative reports.

Several interesting findings came out of this analysis. The overall average annual rate of
injuries within the division was 27%, which is similar to injury rates reported in 6ther studies (Figure
5).>* However, injury rates across brigades varied from 22.6% to 32.8%. Injury rates across similar
units such as infantry units, which followed similar training and deployment schedules, also
showed significant variation (Figure 6). This analysis allowed commanders to ask questions about
the causes of such variation. In the case shown in Figure 6, the increased rate of injuries seen in
B Company 2 Battalion was associated with an increase in the running intensity by the company.
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The company commander was a competitive runner who had dramatically increased the speed
and duration of company PT runs. When shown this information, he scaled back the intensity of
unit PT and subsequent monitoring showed a significant decrease in the quarterly injury rate. This
surveillance report also served to identify units with persistently high rates of injury. Data
presented in Figure 7 show that some maintenance and support units had higher levels, 32.8% per
year, of injuries than most combat units (23.4%-30.0%). Analysis showed that injury rates
remained high even when the rates were analyzed by gender (36.3% for females and 29.1% for
males).

A sample report on injury location is shown in Figure 8. The high incidence of knee, Iower'
extremity, and lower back pain is similar to other studies. (A similar analysis of profile data shows
a comparable distribution of permanent profile causes (Figure 9).) The incidence of hand and wrist
injuries was unexpectedly high and has not been reported in other injury surveys. Anecdotal
evidence showed an association of the latter with Military Operations on Urban Terrain (MOUT)
training. This deserves further study because similar injuries are common in skate and snow-
boarding. Wrist guards have been shown to decrease the incidence of injuries in these sports.
Information concerning units with higher injury rates should alert the unit commander and assigned
safety personnel to investigate further to delineate and ameliorate specific causes of injury.

IN Bn location of injuries
1 # of injured soldiers = 144
x] 29 N =500inIN BN
28.8% annual incidence FY 00 .

17

# of Soldiers

Feet
Shoulder
Leg
Thorax
Hip
Arm
Neck
Myalgia
Femur

Knee
Wrist/Hand
Ankle
Lower Back
Unknown

Figure 8. LOCATION OF INJURIES IN AN INFANTRY BATTALION
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FIGURE 9. DISTRIBUTION OF INJURIES BY PERMANENT PROFILE

My purpose in presenting these sample data is to demonstrate the value and feasibility of an
injury surveillance program at all levels in the Army. These data also point out ways to increase
the value of a surveillance system. Pooling of data across the Army would provide invaluable
information to dirgct policy makers to make institutional injury prevention interventions. A dynamic
injury surveillance system would then allow the effects of these system-wide changes to be
measured. The challenge now is to design and implement an injury surveillance system
throughout the Army. An injury surveillance system would, over time, establish baseline injury
rates for different types of units and allow identification of common cause and special cause
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deployments. Unit surgeons prior to deployment could obtain a report similar to figure 10.

FUTURE SYSTEMS

In the last 2 years the medical services of the Armed Services have been developing a new
military health care computer system named CHCS Il. This system will combine the functions of
CHCS | with a modern database system. This will allow collection of enough clinical information to
create an electronic patient record. If properly designed, CHCS Il has the potential capability to
provide a real-time, unit-specific medical surveillance. This will only occur if there is a concerted
effort to identify valid injury measurements, assure the production and dissemination of unit
specific reports to unit leaders, and promote comprehensive education that instructs leaders on
what resources are available to prevent injuries. Coordinated use of surveillance information by
commanders, as well as local safety and medical officers, will over time enable successfﬁl injury
prevention.

MEDICAL PROFILE SYSTEM

A real-time, unit-specific medical surveillance system, while necessary, is only a partial
solution to the injury prevention conundrum. Clear communication between all parties involved in
injury prevention is a second critical step in reducing injuries. In the Army the profile system serves
as a means of communication between health care providers, patients, and commanders.
Improving this communication through overhaul of the profile system would improve most of the six
core elements addressed in table 1.

The Army medical profile system is both part of the present injury prevention problem and
potentially part of the solution. The primary purpose of the present paper-based system is to
provide commanders a recommendation on the physical capabilities of individual soldiers over a
period of time. Usually a profile allows soldiers time to heal or recover from a medical condition or
injury. In the absence of a written profile from a physician, every soldier is assumed to have a level
1 or unrestricted medical profile. A profile can have one of four levels with the most severe
conditions requiring either a 3 or 4 level profile. If soldiers require a level 3 or 4 profile, their cases
must be screened to ascertain if they can continue in the Army. There are two types of profile, of
which the most common type is a temporary profile. If soldiers require a profile for longer than a
year, they are required to have a permanent profile. Figure 11 shows an example of the permanent
profile form.

Problems with variability, validity, organizational culture, and the profile process, are
flaws of the present profile system that hinder rather than facilitate injury prevention within the
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Army. One shrewd wag once said “Ask 10 doctors their opinion and you will get 100 different
opinions.” Unfortunately, the same holds true for the present profile system. Health care providers

who write profiles have a wide spectrum of training and experience. Because there are few

standardized profiles, a profile written by a physician assistant for a sprained ankle will often vary

significantly from a profile written for the same patient by an orthopedic surgeon. Lack of exposure

to the field army frequently makes it difficult for health care providers to understand the physical

demands that many soldiers face.

Compounding the problems with profiles is the fact that most physicians spend a significant

amount of time training in hospitals, which
until very recently did not specifically train
them in how to fill out a profile. This often
results in profiles that do not make sense. A
common example is a permanent profile that
states the soldier may only carry 10 pounds,
yet may carry and fire a weapon that weighs
more than 10 pounds. Inconsistencies on
profiles weaken the credibility of both the
profile and the health care provider who wrote
it. The lack of training is not solely a medical
problem. Many unit leaders do not
understand the profile system and the critical
part they play in the it. When faced with a
questionable medical profile, unit leaders

~ unable to prioritize the importance of injuries
will often not take the time to call the
responsible health care provider to discuss
the profile. Communication between a unit
leader and a soldier’s physician is essential
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because each side has information the other does not.

The profile form itself contributes to the problems of variability and validity. Because the

profile system is paper-based, there is no way to identify soldiers who are getting recurrent profiles

for similar injuries. Such identification would lead to earlier recognition of soldiers who need

specialized intervention. Another factor that increases the variability of profiles is that soldiers

often see different medical providers for the same condition and get very different profiles. Asa
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division surgeon, | reviewed all permanent profiles for divisional soldiers and over 40% of these
profiles had major deficiencies. This occurs because the form is difficult to fill out correctly and
does not require the health care provider to recommend rehabilitation. It is not uncommon for a
soldier to be placed on a “no run profile” for 6 weeks and become unconditioned because the
soldier engages in no alternative aerobic activities during the length of the profile. This
deconditioning further increases the risk of injury.

Organizational culture also plays a role in how profiles are written and interpreted. Highly
motivated soldiers often ignore a very restrictive profile because they feel they will be labeled as a
loafer. On the other hand, there is a tendency for some leaders to regard a soldier on a profile as
seeking to get out of their share of the work. The lack of clear visual signs of injury exacerbates
these tendencies for many common musculoskeletal injuries. These perceptions of injury behavior
are illustratéd by the results of the AWC study questionnaire in Figure 12. Many survey
respondents added free text comments concerning injury behaviors. Most felt that junior enlisted
soldiers, particularly those having other non-medical problems, were much more likely to overstate
the effects of their injuries. Conversely, older soldiers, particularly officers and senior enlisted
soldiers, were much more likely to hide their injuries. Some commented that there was a

perception that having a profile would have an adverse effect on promotion or selection
opportunities.

To what extent do you believe injuries are exaggerated or
hidden by Soldiers? N=201
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FIGURE 12. AWC OFFICERS CONFIDENCE IN PROFILE VALIDITY

When asked about the validity of profiles, 52.5% (%%, p < .05) of War College students had a
neutral or a negative opinion (Figure 13). The net effect of unreliable and substandard profiles is
that profiles are often disregarded or incompletely implemented by soldiers and leaders alike and
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injury rehabilitation does not occur. Incomplete healing or inadequate rehabilitation then further
increases the risks of injury.

How Confident are you in the validity
of medical profiles for the majority of your soldiers? N=201
35% - 32%
30% -
25% -
20% -
1% 1 10%

10% -
5% ] -
0% 1 .
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confident confident Opinion Confident Confident

19%

15%

FIGURE 13. AWC OFFICERS CONFIDENCE IN PROFILE VALIDITY

FIXING THE PROFILE SYSTEM

Automation and standardization of the Army medical profile system could provide both a
valid and easily understood measure of common orthopedic injuries and a nearly real-time injury
surveillance method. Instead of writing a profile by hand, the prescribing health care provider
would enter the profile into the computer form. Pop-up windows and restricted data entry would
ensure profile accuracy and legibility. The profile would then be printed out for the soldier and
Emailed to the soldier's commander. Simultaneously the information could be forwarded to the
soldier’s electronic medical record. The need for an injury surveillance system and an improved
profile system could be combined with the development of an electronic profile form that feeds a
centralized data warehouse. This would allow reports on injury statistics to be forwarded to units,
safety centers and military treatment facilities. The electronic form could provide standard
recommendations derived from published medical practice guidelines and allow the health care
provider to modify the profile if needed.

Key elements of this system must be a method to identify mechanism or cause of injury if
known, severity of the injury, a suggestion for the time needed to recover and rehabilitate, and a
proposed plan of rehabilitation. Instead of multiple profiles, the electronic profile could be modified
to accurately portray a soldier’s physical capabilities over time. Such an electronic record would
protect soldiers and at the same time minimize lost duty time. An electronic database would allow
tracking of lost or restricted man-hours. For commanders, training time is a valuable and readily
understood measure of the impact of injuries. Civilian industries have validated the use of lost
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man-hours as a reliable and sensitive measure of the impact of injuries.35 An electronic profile
linked to personnel data sets would eliminate the problem of soldiers being assigned to units for
which they are physically ineligible. An electronic profile system would create a valuable injury
surveillance system with a feedback loop that would ensure the involvement and commitment of
leaders, identify problem jobs, and prioritize the development of solutions, training, and medical
management.

EXPANDED SAFETY PROGRAMS

Other needed system-wide changes include increasing the resources available for injury
prevéntion programs. The Army would do well to duplicate the Air Force wellness centers where
each new soldier would be evaluated and provided an individualized plan of fitness improvement.
Brigade fitness experts are another partial solution. Similar to the assignment of safety personnel
to brigades, experts in injury prevention should be assigned or aligned to each brigade-sized unit.
Recently, physical therapists have been assigned to Ranger units as injury prevention experts.
Brigade physical training experts could be physical therapists, certified trainers, or chiropractors.
These fitness professionals in concert with medical and safety personnel would be responsible to
the brigade commander to interpret injury surveillance data, design physical training sessions, and
supervise injury rehabilitation. This type of collaboration between line, safety, and medical
personnel will be additive and result in even more effective injury prevention.

In response to the problem of training injuries, the Army Physical Fitness School has revised
the Army Field Manual dealing with physical training. In the manual there is an increased
emphasis on spinal stabilization, strength training, flexibility improvement and the application of
proven physical training principles to unit physical training programs.*® The training base also
needs to be involved in injury prevention. Physical training principles such as progression,
regularity, overload, variety, adequate recovery, balance and specificity need to be taught and
reinforced to soldiers and leaders at every level of training.

PRACTICE GUIDELINES

Increasing concerns about quality patient care, explosive growth in health care costs and
inexpllicable variations in treatment for the same diagnosis led the Institutes of Medicine to publish
a report on quality problems in healthcare in the United States. This report, published in January
2000 and entitled “To Err is Human,” made national headlines by finding that “more people die in a
given year from medical errors than from motor vehicle accidents (43,458), breast cancer (42,297),

or-AIDS (16,516).”" This report and others led to renewed efforts to improve health care quality
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delivery by standardizing medical care. The military health care system in partnership with the
Veterans Administration has responded to the quality challenge by developing and instituting
practice guidelines for common orthopedic injuries, such as lower back pain. Practice guidelines
are developed using expert panels and scientifically validated data. Key elements of these
practice guidelines are: an algorithmic approach to diagnosis and treatment, prevention and
rehabilitation programs, instructional handouts for patients and health care providers, and
standardized patient profiles. Numerous studies have shown that the use of practice guidelines
improves the quality of medical care.’® The Army Surgeon General James Peake has emphasized
the importance of practice guidelines as an important means of injury prevention and one of the
primary goals of the Army Medical Department transformation.*

Despite these initiatives, the use of practice guidelines is not as widespread as it should be.*°
The challenge for medical leaders will be to create incentives for health care providers to use
practice guidelines. Generating reports from an injury surveillance system would be one method of
creating incentives to use practice guidelines. This information would allow medical leaders to
provide feedback to healthcare providers on how to improve their individual practice patterns. As |
have demonstrated, the technology exists today to start such a system. In the last few months, the
Patient Administration Systems and Biostatistics Activity located at Fort Sam Houston has collated
information pulled from CHCS on diabetes. This information is being used to report compliance
with the diabetic practice guideline."'1 This type of information on diabetes is relatively easier to
obtain because diabetic care can be measured by a laboratory test that produces a number. As |
have argued in the first part of this paper, however, such a measure can be developed to reliably
document injuries as well. This measure needs to be easily understood and of value to medical
providers and unit leaders alike. Restricted duty time obtained from an electronic profile would be
understood and valued by both unit leaders and health care providers.

'Armed with unit level injury surveillance reports documenting the huge amount of time lost
due to injuries coupled with improved education on injury prevention, unit leaders will start
demanding the use of practice guidelines for their soldiers. This phenomenon of consumer ‘
demand is occurring more and more frequently in doctors’ offices as patients ask for medication
they have seen advertised in the media. While many will debate the merits of this, | have no
problem with soldiers and their leaders asking for practice guidelines from their health care
providers. The simultaneous pull from health care consumers and desire by health care providers
to improve health care will result in the greater use of practice guidelines and consequent reduction
in preventable injuries in the Army.
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CHANGE IN ORGANIZATIONAL CULTURE

Changes in process such as injury surveillance, profiles, and practice guidelines, are only the
start of reducing injuries over the long term. Changes in organizational culture and structure will be
needed to make injury prevention a permanent priority of the Army. Perhaps the greatest
obstacles to injury prevention are the Army’s organizational culture and sub-cultures within the
Army. Cultural change is extremely difficult but vitally important. According to John Kotter, the
author of Leading Change, anchoring change in a culture requires at least five strategies. Change
in organizational culture comes only at the end of the transformation process and is dependent on
quantifiable results. Changing an organizational culture requires a lot of communication from
leaders to convince others of the validity of the change, may involve tumover of key people, and
makes promotion policies essential to continued success.*” In order to anchor injury prevention
into the Army’s culture, many if not all of these strategies may be needed. A real-time, unit-specific
medical surveillance system coupled with an automated profile system would provide quantifiable
results and dramatically improve injury prevention information sharing throughout the Army. Just
as maintenance reports are important in efficiency reports, so too injury rates and lost or restricted
man-hours should affect promotion policies.

Justifiably, the Army has a warrior ethos where physical prowess and a “can do despite the
obstacles” attitude are valued. Yet this can be taken to extremes. This type of culture is a perfect
breeding ground for overuse and otherwise preventable injuries. Many soldiers and officers
inculcated with this warrior culture view injuries as signs of weakness. Examples of this mind-set
abound. In Burma during World War li, it was not unusual for leaders to evict “malingering” soldiers
suffering from malaria from their hospital beds.*® Patton slapping a psychiatric casualty in Italy is
another famous example. Even today, officers such as those attending the War College grit their
teeth and run routinely despite advanced knee arthritis. Anecdotal evidence continues to suggest
the persistent belief that gutting it out and ignoring pain are a manifestations of character. The
motto “no pain, no gain” is still far too prevalent.

Until leaders and soldiers believe that injuries affect readiness, they will be unwilling to spend
precious time in prevention programs. Beliefs that injuries do not affect readiness lead to
continued underutilization of existing health promotion and prevention resources. A common
example of this phenomenon is the utilization of smoking cessation programs, which are a proven
strategy to reduce injuries and iliness. Throughout my medical career, | had soldiers as patients
who have had to drop out of smoking cessation programs due to last minute changes in the
training schedule. The lack of knowledge about injury prevention also leads to a prioritization of
resources that deprive installations of adequate gyms staffed by trained personnel. Similarly, there
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are not enough resources directed toward formal rehabilitation and fithess programs that in the
long run are cost effective and lead to increased readiness. An injury surveillance program that
demonstrates a decreased injury rate would lead to increased use and prioritization of prevention
resources.

The medical community also requires cultural reorientation. The everyday demands of
peacetime health care have in the past caused the AMEDD to focus on health care delivery rather
than health promotion. Recent managed care efforts have enrolled all patients with a primary care
provider. Theoretically, primary care providers are responsible for improving the well-being of their
panel of assigned patients. Unfortunately, continued budget shortfalls have made prevention
programs an unfunded mandate.** The Army medical community must change its priorities from

only a curative to a more preventative focus.

RECOMMENDATIONS AND CONCLUSIONS

My recommendations to reduce common musculoskeletal injuries within the Army are

summarized below.
e Standardize and automate the medical profile system to allow tracking of lost duty
time due to injuries. |
e Develop a system-wide injury near real time reporting system that quantifies lost
duty time by unit.
¢ Report unit lost duty as part of the Unit Status Report
¢ Provide unit specific information to safety and medical personnel affiliated with the
unit.
¢ Improve education on injury prevention throughout the Army
¢ Improve funding and staffing for injury prevention programs but link funding to
improved installation injury prevention statistics.
o Continue to aggressively implement practice guidelines.

1 have spent the majority of this paper arguing for an injury surveillance system that
quantifies lost training time from data received from an automated profile system. | believe that
Without such a system any other injury prevention programs will be ineffective. Unit commanders
will continue to believe that injuries do not impact their unit readiness and will not be willing to
support injury prevention programs. Quantification of unit specific lost training time will be a
powerful incentive to adopt and institutionalize injury prevention strategies within the Army
organizational culture. |
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John P. Kotter in his book Leading Change states, “In the final analysis, change sticks only
when it ‘becomes the way we do things around here,” when it seeps into the very bloodstream of
the work unit or corporate body. Until new béhaviors are rooted in social norms and shared
values, they are always subject to degradation as soon as the pressures associated with a change
effort are removed.™ In the military, all components have a stated desire for injury prevention.
What is needed is to marshal incentives to make injury prevention important and measurable.
Successful injury prevention will create a positive feedback loop that will spur even more
prevention efforts. The bottom line is that initiation of system-wide injury prevention programs will
require strategic leadership from the Chief of Staff of the Army on down. Once establis’hed,
prevention programs will require leadership from all levels and constant reinforcement to continue.
Over the long-term, significant injury prevention is an attainable goal that will result in cost savings,
improved wellness, and enhanced readiness.
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